**Specifications Table**TableSubject area*Electronics*More specific subject area*Nano-electronics*Type of data*Table, figure*How data was acquired*Data set has been attained with QCADesigner tool*Data format*Analyzed*Data accessibility*Data is within this article*

**Value of the data**•Reversible circuits are the essential construction block of reversible logic techniques. This dataset aids researcher to improve the consistency and performance of state-of-the-art digital practices.•The demonstrated data study can assist the researchers to realize the utmost performing temperature of a distinct QCA circuit.•The outlined dataset can be utilized to form lossless and resilient communication system and arithmetic logic unit (ALU) in quantum computers.

1. Data {#s0005}
=======

This manuscript improve the performance of QCA reversible circuits with separate temperature level. QCADesigner has been applied for all the simulation process. The average output polarization (AOP) for fundamental reversible circuits of Feynman, Double Feynman, Fredkin, Toffoli, Peres, BJN, URG, BVF, MCL, TR, R, NG and SCL gates at separate temperature level is presented in [Table 1](#t0005){ref-type="table"}.Table 1Average output polarization dataset of reversible logic circuits at separate temperature levels.Table 1DesignOutputTemperature at K123456789101112131415FeynmanA3.4843.4813.4783.4703.4613.4613.4543.4543.4483.4463.4433.1803.1043.0062.960B3.3843.3813.3783.3723.3673.3613.3573.3543.3543.3483.3433.2203.1103.0122.940Double FeynmanA3.5163.5033.4993.4983.4933.4843.4663.4473.3843.3103.2393.1533.1123.0893.061B3.5103.5093.5053.4993.4923.4753.4383.4003.3843.3303.2453.1603.1143.0653.017C3.5103.5073.5073.5053.5003.4943.4703.4403.4003.3803.3493.1483.0983.0693.011FredkinA3.5063.5003.5003.4873.4813.4723.4643.4433.4433.4123.3393.1743.1103.0543.011B3.5063.5003.4983.4873.4783.4703.4503.3323.3243.3073.2953.1493.1083.0783.048C3.5233.5173.5113.4983.4873.4763.4643.4583.4483.4303.4183.2713.1993.1083.058ToffoliA3.5153.5073.5033.5003.4973.4903.4723.4403.3903.3403.2703.1783.1093.0523.008B3.5123.5053.5003.5003.4843.4683.4503.3783.3403.3123.2703.1793.1043.0583.012C3.5063.5023.5013.5013.4873.4603.4143.3803.3303.3023.2413.1553.0783.0142.968PeresA3.5113.5043.4893.4813.4703.4493.4283.4193.4063.3943.3803.1803.1143.0783.018B3.5893.5793.5683.5503.5003.4483.4353.4023.3923.3843.3683.1403.0983.0222.978C3.5063.5023.5023.4873.4583.4473.4143.3723.3323.3083.2703.1253.0893.0122.971BJNA3.5053.5003.4953.4823.4763.4613.4473.4113.3913.3503.2023.1783.1103.0663.005B3.4893.4803.4713.4623.4493.4243.3883.3713.3383.3073.1143.0783.0143.0062.968C3.4853.4783.4513.4393.3983.3693.3443.3243.2963.2803.0943.0132.9642.9182.872URGA3.5053.5003.4843.4603.4413.4103.3763.3613.3243.2073.1733.1123.0763.0242.984B3.5053.4843.4783.4613.4323.4263.3563.3363.3143.1693.1133.0963.0442.9782.867C3.4773.4693.4493.4313.4123.3973.3723.3613.3503.1583.0883.0142.9542.8722.784NGA3.5143.5113.5053.5053.4923.4763.4493.3903.3383.3293.2703.1903.1133.0873.011B3.5003.4963.4913.4803.4683.4503.4383.4193.3753.3183.2823.1443.0953.0042.955C3.5073.5073.5073.5023.4713.4623.4403.4223.3903.3413.2963.1723.0963.0523.008MCLA3.5053.5053.4903.4653.4183.3883.3623.3303.3153.2963.2783.1103.0733.0232.870B3.5073.5053.4783.4603.4343.4103.3853.3483.3353.3183.2903.0703.0042.9882.761C3.5573.5493.5123.4943.4563.4143.3983.3643.3303.3123.2923.1403.0943.0613.014TRA3.5143.5103.5063.5013.5013.4883.4703.4403.3453.3223.2473.1723.1123.0873.002B3.5093.5073.5023.4983.4873.4653.4303.3803.3183.3103.1203.0423.0052.8562.750C3.5023.5013.5013.5003.4923.4803.4503.4223.3703.3123.2263.1783.0803.0042.856RA3.5053.5033.5033.4903.4873.4583.4323.4183.3743.3123.2703.2113.1723.0503.002B3.5153.5153.5103.5053.5003.5003.4883.4563.4123.2603.1973.0903.0022.9462.892C3.5013.5003.5003.4963.4863.4493.4273.3723.3543.2763.2023.1703.0483.0042.990BVFA3.5133.5113.5083.5043.5003.4893.4803.4353.3983.3203.2403.1683.0903.0463.002B3.5183.5153.5123.5103.5023.5003.4943.4783.4183.3803.2703.1993.1023.0763.005C3.5103.5083.5023.5023.5003.4903.4703.3463.3903.3483.2703.1823.0903.0082.878D3.5063.5043.5043.5043.4963.4873.4703.4273.3793.3153.2403.1513.0673.0143.008SCLA3.5183.5143.5103.5063.5063.4993.4873.4403.3963.3463.2903.1983.1123.0743.009B3.5123.5103.5063.5023.5003.4973.4833.4503.3893.3383.2803.1803.0902.9872.768C3.5103.5093.5053.5013.5003.4903.4733.4403.3803.3303.2583.1603.0882.8772.678D3.5083.5063.5003.5003.5003.4883.4643.4323.3803.3203.2413.1483.0963.0022.876

2. Experimental design, materials and methods {#s0010}
=============================================

2.1. Analysis of AOP {#s0015}
--------------------

The AOP is fallen steadily with the growth of temperature [@bib5]. At any particular temperature, the AOP of a QCA cell can be estimated by only taking the variance between highest or maximum polarization and lowest or minimum polarization and dividing the outcome by two.$${AOP} = \frac{{Maximum} - {Minimum}}{2}$$

For testing the AOP, QCADesigner engine 2.0.3 has been applied with coherent vector simulation device. The succeeding default factors have been measured. The default factors are listed as: cell size=18 nm, dimension of quantum dots = 5 nm, radius of effect = 65 nm, relative permittivity = 12.90, samples number = 50,000, clock high = 9.8e^−22^ J, clock low = 3.8e^−23^ J, layer separation = 11.5 nm, convergence tolerance = 0.001, clock amplitude factor=2.00, and highest iterations for each sample = 100. The graphical depiction of AOP of various reversible circuits organized in [@bib1], [@bib2], [@bib3], [@bib4] is showed in [Fig. 1](#f0005){ref-type="fig"}.Fig. 1Temperature consequence on average output polarization of (a) Feynman, (b) Double Feynman, (c) Fredkin, (d) Toffoli, (e) Peres, (f) BJN, (g) URG, (h) NG, (i) MCL, (j) TR, (k) R, (l) BVF and (m) SCL circuit.Fig. 1

A relative assessment of AOP by the reversible circuits is organized in [Fig. 1](#f0005){ref-type="fig"}.
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